THE anatomic sites at which obstruction to the egress of blood from the left ventricle may occur are three in number, as follows ( fig. 1 ): the aorta, the aortic valve, and the subaortic region of the left ventricle.
Obstruction in the aorta may involve one of two general areas, namely, (1) the arch or just beyond, the lesions taking the forms of classical coarctation, tubular hypoplasia, or interruption of the arch, or, (2) it may involve the ascending aorta. As the clinical manifestations of obstructive lesions in the vicinity of the aortic arch are not usually confused with obstruction in the region of the aortic valve, the author has chosen not to consider these conditions further in this symposium. Rather, consideration to obstructive lesions of the aorta will be confined to those that involve the ascending aorta, lesions which, while varied in appearance, are usually congenital in nature and, collectively, may be termed supravalvular stenosis of the aorta. Obstruction at the aortic valve itself, termed either aortic valvular stenosis or simply aortic stenosis, may be represented by a congenital malformation or may result from acquired disease affecting either an initially normal valve or one that is the site of a congenital malformation; the latter most commonly takes the form of a congenital bicuspid valve.
Obstruction occurring proximal to the aortic valve in the outflow tract of the left ventricle is commonly known as subaortic stenosis. This condition is represented by a wide variety of anatomic states, among which are intrinsic anomalies of the left ventricular outflow tract and conditions that primarily involve the mitral valve. Some of the latter conditions are congenital in nature, others are acquired, some being iatrogenic. As a con.sequence of the severe degree of obstruction to the egress of blood from the left ventricle, the wall of this chamber usually shows pronounced concentric hypertrophy.
The coronary arteries assuime a pecutliar role in supravalvular aortic stenlosis, in contrast to aortic valvular stenosis anid to subaortic sten- 
Adults
In adult patients with obstruction at the aortic valve, the lesion is universally stenotic, in contrast to valvular atresia, which may be observed in some young symptomatic infants.
As in all forms of obstruction to outflow from the left ventricle, the high level of left ventricular systolic pressure resulting from aortic valvular stenosis is followed by concentric left ventricular hypertrophy. The thick mass of left ventricular myocardium offers more resistance to filling of the left ventricle than does a normally thick left ventricle, and there is a corresponding elevation of the left ventricular filling (end-diastolic) pressure, even when the left ventricle is compensated. Left ventricular end-diastolic pressure is elevated to even greater levels when left ventricular failure supervenes.
Elevated left ventricular diastolic pressure is associated with corresponding elevations of pressure in the entire pulmonary circuit and in the right ventricle. In aortic stenosis, right ventricular hypertrophy may, therefore, follow left ventricular hypertrophy.
In the usual adult with aortic valvular stenosis, no abnormal communications are present and no intracardiac shunt is present.
The aortic valvular stenosis seen in adult patients takes two main forms ( fig. 5 ), the fibrous and the calcific. Among cases of each of these anatomic types there are two major backgrounds, namely, congenital deformity of the valve and acquired disease resulting from rheumatic endocarditis.
Among examples of the fibrous type of aortic valvular stenosis in adult patients, a rheumatic background is more common than a congenital one. Characteristically, fibrous aortic stenosis resulting from rheumatic endocarditis is represented by interadhesion between aortic cusps at two or at each of the three commissures. The binding effect of the interadhesion restricts the motion of the cusps and is the principal basis for stenosis. In instances wherein there is fusion of cusps at each of the three commissures, there is con-EDWARDS a Figure 5 Drawings of unopened alortic valves viewed froml. above, irncluding thte niormally tricuspid tior tic valve (a) and the congeniitally bicuspid aortic valve (di). Figure 6 The range of ao0tic vallvutlar7 obstruetion that mi1ay be observed in yJloung,l inlfants. The fundamental problem is that there is no normal route for the flox of blood througlh the left ventricle. As a consequence, blood from the left atrium is delivered into the right atriuim through a niarrow opening in the atrial septum. The ven-tricular septum is intact and the right ventricle functions as a common ventricle, supplying the lungs through the puilmoinary arteries, and the aorta through a patenit dtictuis arteriosus.
The combinatioin of systemic levels of the pulmonary arterial pressuire and puilmonary venous obstruction (as a conis.equence of the narroxx\ opening in the atrial septum) appears to be the factor most responsible for the char-acteristic early death, tlhrough the development of ptilmonary edema.
In aortie atresia blood floxvs in a retrograde direction through the arch and ascending portionis. As fig. 9 ). In this condition, the primary cause of obstruction appears to be protruLsion of an abnormal mass of myocardium into the channel of the left ventricular outflow tract. Secondary endocardial thickelning may occur over the protruding muiscle and on that portion of the mitral valve which lies opposite the mass. This new tissue may compound the obstruction caused by the abnormality of the muscle, and it may also cause sufficient immobilization of the anterior mitral leaflet to be responsible for mitral insufficiency. anit of primary muscuilar subaortic stenlosis.
As greater experience is gained xxith this coindition, it may, hosscver, he so considered in the future. Edwvards valve and in whom the anterior mitral leaflet is incompletely removed. If the artificial valve is sewn to this leaflet some distance from its basal attachment, the seat of the valve and the attached tissuie form a bulky mass that protruides into and obstructs the left ventricular outfllov tract ( fig. 10) ventricular septum into the left ventricular outflow tract and obstructs it. Proximal to the spur is the ventricular septal defect which, in the right ventricle, opens so close to the pulmonary valve as to s;uggest a biventricular origin for the pulmonary trunk. Beyond the spur causing the subaortic stenosis is a short channel, from the upper extremity of which the aorta arises.
Obstruction of the aortic arch is usually associated with this combination of malformations. This usually takes the form of interruption of the aortic arch. Less-commonly, classic coarctation is present. When interruption of the aortic arch is associated, the descending aorta derives its blood from a patent ductus arteriosus. Usually, the left subclavian artery arises from the descending aorta, but in some cases both subclavian arteries arise from this segment of the aorta.
Summary
Lesions causing obstruction to the outflow of blood from the left ventricle may reside in the ascending aorta, the aortic valve, or the outflow tract of the left ventricle.
Conditions involving the ascending aorta are usually congenital, and designated as supravalvular aortic stenosis. A tendency is present for this condition to be associated with mental retardation, stenosis of peripheral pulmonary arteries, stenosis of branches of the aortic arch, anld a peculiar facies. Secondary narrowing of coronary arteries may occur.
Obstruction at the laortic valve is usually represented by a stenotic lesion. In some instances, the basis for stenosis is congenital; in others, it is acquired either through the direct effects of rheumatic endocarditis or through calcification of an acquired or congenital bicuspid aortic valve.
Atresia of the aortic valve causes death in infancy.
Subaortic stenosis is a complicated subject. It may be represented by a primary anomaly of the left ventricular outflow tract or may be secondary either to conditions primary in the mitral valve or to generalized diseases of the myocardium.
In some instances of subaortic stenosis, this process is one part of a complex cardiac malformation.
